Characterization of the S-denitrosation activity of protein disulfide isomerase.
S-nitrosoglutathione (GSNO) denitrosation activity of recombinant human protein disulfide isomerase (PDI) has been kinetically characterized by monitoring the loss of the S-NO absorbance, using a NO electrode, and with the aid of the fluorogenic NOx probe 2,3-diaminonaphthalene. The initial rates of denitrosation as a function of [GSNO] displayed hyperbolic behavior irrespective of the method used to monitor denitrosation. The Km values estimated for GSNO were 65 +/- 5 microm and 40 +/- 10 microm for the loss in the S-NO bond and NO production (NO electrode or 2,3-diaminonaphthalene), respectively. Hemoglobin assay provided additional evidence that the final product of PDI-dependent GSNO denitrosation was NO*. A catalytic mechanism, involving a nitroxyl disulfide intermediate stabilized by imidazole (His160 a-domain or His589 a'-domain), which after undergoing a one-electron oxidation decomposes to yield NO plus dithiyl radical, has been proposed. Evidence for the formation of thiyl/dithiyl radicals during PDI-catalyzed denitrosation was obtained with 4-((9-acridinecarbonyl)-amino)-2,2,6,6-tetramethylpiperidine-1-oxyl. Evidence has also been obtained showing that in a NO- and O2-rich environment, PDI can form N2O3 in its hydrophobic domains. This "NO-charged PDI" can perform intra- and intermolecular S-nitrosation reactions similar to that proposed for serum albumin. Interestingly, reduced PDI was able to denitrosate S-nitrosated PDI (PDI-SNO) resulting in the release of NO. PDI-SNO, once formed, is stable at room temperature in the absence of reducing agent over the period of 2 h. It has been established that PDI is continuously secreted from cells that are net producers of NO-like endothelial cells. The present demonstration that PDI can be S-nitrosated and that PDI-SNO can be denitrosated by PDI suggests that this enzyme could be intimately involved in the transport of intracellular NO equivalents to the cell surface as well as the previous demonstration of PDI in the transfer of S-nitrosothiol-bound NO to the cytosol.